We herein report a case of Campylobacter fetus meningoencephalitis in a patient with chronic alcoholism. C. fetus is a rare cause of meningitis. The patient presented with hallucinations and monology, and alcohol withdrawal was initially suspected. After he was unsuccessfully treated for alcohol withdrawal delirium, we diagnosed C. fetus meningoencephalitis. Ampicillin monotherapy gradually improved his clinical status. A previous report stated that C. fetus infection is associated with chronic alcoholism. In patients with chronic alcoholism and disturbed consciousness, an atypical bacterial central nervous system infection, such as C. fetus meningoencephalitis, should be considered.
Introduction
Meningoencephalitis can cause disturbed consciousness, and rapid identification with prompt appropriate therapy is important for achieving optimal outcomes. However, this disease may be misdiagnosed because disturbed consciousness makes it difficult to obtain enough information from the patient. We herein report a case of Campylobacter fetus meningoencephalitis that was treated as alcohol withdrawal because of the patient's history of habitual drinking.
Case Report
A 56-year-old man with a history of chronic alcoholism experienced disturbed consciousness over several days and was subsequently brought to the Psychiatry Department at our hospital from a nearby mental hospital. A psychiatric evaluation revealed that the patient presented with hallucinations and monology. Based on the patient's history of chronic alcoholism, he was treated for alcohol-withdrawalassociated delirium. Upon admission, he also exhibited a fever and decubitus, which was treated with cefazolin (1 g every 8 hours) for presumed infection.
On day 6 of admission, positive results for C. fetus were obtained from his blood culture. Psychiatrists contacted our Department of Infectious Diseases and we initiated a careful evaluation of the patient. When we contacted the patient, he still had hallucination and monology. He did not complain of headache or nausea and did not have a history of eating raw meat before admission. A physical examination revealed normal findings of his respiratory system, cardiovascular system, and abdomen. Although he did not have a headache, we detected mild neck rigidity, possibly indicating meningitis. Laboratory tests also revealed a slightly elevated white blood cell count (9,910/μL) and C-reactive protein level (0.9 mg/dL).
A lumbar puncture was performed, and the patient's cerebrospinal fluid (CSF) was clear and colorless. The initial pressure was 100 mmH2O. The CSF cell count was 142/μL (neutrophils: 56/μL, lymphocytes: 86/μL), glucose level was 58 mg/dL (plasma glucose level 99 mg/dL, CSF to serum glucose ratio 0.57), and protein level was 94 mg/dL; no micro-organisms were observed on Gram staining of CSF.
Contrast-enhanced magnetic resonance imaging (MRI) revealed multiple areas of inflammation in the cortex, meninx, and dura mater, which indicated meningoencephalitis. Considering the results of the blood culture and contrast- enhanced MRI, we started ampicillin (3 g every 6 hours) for suspected C. fetus meningoencephalitis. On day 16, we identified growth of C. fetus in the culture of a CSF specimen, and it took 10 days to receive the results of the culture after we obtained CSF. Our lab measured the minimum inhibitory concentration (MIC) by the E test for ampicillin (4 μg/mL). The patient's condition gradually improved after initiating the ampicillin treatment, and we also detected improvements in his disturbed consciousness. After four weeks of intravenous ampicillin treatment, we observed that the patient had fully recovered his disturbed consciousness, and he was discharged. At three weeks post-discharge, MRI confirmed that his brain inflammation had improved (Figure) .
Discussion
In the present case, the patient did not complain of typical meningitis symptoms, such as headache or nausea. Previous reports have shown that few C. fetus meningoencephalitis cases present with a classic meningitis triad (1) .
MRI was helpful in the diagnosis of C. fetus meningoencephalitis. The MRI finding implied central nervous system infection or limbic encephalitis and we could rule out other neurological diseases such as Wernicke's encephalopathy.
Although C. fetus infections are most frequently observed among patients with immunocompromised status, such as those with diabetes, malignancy, corticosteroid therapy, or hepatic failure (2), we speculate that chronic alcoholism was strongly related to this case. In 1998, Dronda et al. reviewed the literature regarding C. fetus meningitis and reported that 4 of 8 cases (50%) involved chronic alcoholism (3). In addition, van Samkar et al. reviewed the literature regarding C. fetus meningitis and found that 9 of 22 patients (40%) with C. fetus meningitis between 1960 and 2013 had chronic alcoholism (1). In total, we identified 24 previously published cases that also showed a relationship between alcohol and C. fetus meningitis (Table) (1, 3-21 ). These findings imply that C. fetus meningoencephalitis may also be related to chronic alcoholism.
No treatment protocol for C. fetus meningoencephalitis has yet been established. While the present case was successfully treated with ampicillin monotherapy, as shown in Table, most previously documented C. fetus meningitis cases were treated with multiple or broad-spectrum antibiotics. However, there is no clear evidence that C. fetus meningitis should be treated with multiple antibiotics, as two other cases were successfully treated by ampicillin or amoxicillin monotherapy (4) .
One other report recommended using imipenem for C. fetus central nervous system infections or patients with a severe status (5). However, this treatment has some problems.
First, the use of broad-spectrum antibiotics such as (23) . In the present case, once positive results for C. fetus were obtained from the blood culture, we suspected C. fetus meningoencephalitis and started ampicillin monotherapy. At this time, other bacteria were not suspected to be the cause of meningitis; therefore, we did not select empiric therapy and did not use imipenem, which is not recommended for bacterial meningitis. When patients with chronic alcoholism present with central nervous system symptoms, we tend to diagnose alcoholrelated diseases, such as alcohol withdrawal or Wernicke's encephalitis.
However, if the patient's symptoms do not improve after appropriate treatment for alcohol withdrawal, we should consider the possibility of central nervous system infection and expand the examinations. As seen in the present case, results of MRI and lumbar puncture helped us make a correct diagnosis. In conclusion, we encountered a case of C. fetus meningoencephalitis with chronic alcoholism successfully treated by ampicillin monotherapy.
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